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METHOD AND APPARATUS FOR REMOTELY 
DISPLAYING ALIST BY DETERMININGA 
QUANTITY OF DATA TO SEND BASED ON 

THE LIST SIZE AND THE DISPLAY 
CONTROL SIZE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is related to the following co-pend 
ing commonly-owned patent applications: “METHOD AND 
APPARATUS FOR REMOTELY DISPLAYING SCREEN 
FILES AND EFFICIENTLY HANDLING REMOTE 
OPERATOR INPUT” Attorney Docket No. 0113946-031: 
METHODS AND APPARATUS FOR DELIVERING 
DOCUMENTS.” Attorney Docket No. 0113946-030; 
“METHOD, SYSTEM, AND APPARATUS FOR SCAN 
NING AND IMPORTING DOCUMENTS.” Attorney 
Docket No. 0113946-029; “METHOD AND APPARATUS 
FOR DISPLAYING AMENU FOR ACCESSING HIERAR 
CHICAL CONTENT DATA INCLUDING CACHING 
MULTIPLE MENU STATES.” Docket No. 0113946-028; 
and “METHOD, SYSTEM, AND APPARATUS FOR 
SECURE DATA EDITING, Docket No. 0113946-026, the 
entire contents of each of which is incorporated by reference 
herein. 

TECHNICAL FIELD 

0002 The present system relates in general to systems for 
displaying lists at remote locations, and more specially to an 
intelligent system for displaying list data on a remote display 
control by potentially sending only a Subset of the list data to 
a remote client machine based on the quantity of list data to be 
displayed and the size of the display control at the remote 
client machine. 

BACKGROUND 

0003 Software which displays lists of data enables an 
operator Such as a database administrator or a database user to 
scroll through and selectively view vast amounts of data from 
a manageable interface Such as a display control. Specifically, 
such software enables the operator to view a subset of the 
displayed data and to input one or more commands, such as a 
scroll up command or a scroll down command, to the display 
control, which cause the display control to display a different 
subset of the displayed data. 
0004 To indicate to the operator that such an input is 
appropriate, the display control may include a scroll bar, 
scroll arrow, or other suitable indicia. The operator may use 
an input device Such as a mouse, a scroll-wheel, or a keyboard 
to input the command to scroll to a different subset of the data. 
Certain display controls may display Such scrolling by dis 
playing a new Subset of the data items having Substantially the 
same list items as the previously displayed (i.e., pre-scrolled) 
subset of the data, but with at least one item removed and at 
least one item added to the Subset. In this way, certain display 
controls sequentially display a plurality of Subsets of data to 
give the operator the impression that he or she is scrolling 
through a large list of data items. 
0005 Certain display controls also enable the operator to 
modify the size of the display control used to display a list of 
data items. For example, certain software may enable an 
operator to select a resize indicator of a list control and indi 
cate a new size for the list control, thus enabling the operator 
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to decide whether the list control should be sized to display 50 
list items or 5 list items. This determination may be limited 
based on one or more physical limitations of the hardware 
executing the display control. Such as monitor or display size 
and/or processor speed. So long as the operator is within the 
hardware constraints of the system, Such display controls 
enable the operator to customize the control to simulta 
neously display a useful quantity of data. For example, the 
operator may determine that simultaneously viewing 50 data 
items is useful when a list includes thousands of data items, 
and may decide that simultaneously viewing only 5 data items 
is useful for a list having fewer than one hundred data items. 
0006 When such display software is implemented in a 
network environment, where bandwidth can be at a premium, 
it is desirable to enable an operator to control the amount of 
data sent over the networked connection. Thus, certain known 
Software is configured to display a plurality of list data items 
in a remote display control by operating in either a virtual 
mode or a non-virtual mode. 

0007 Software that is configured to display list data in 
virtual mode using a remote display control sends only the 
subset of data needed to fill the display control at a given time. 
For example, such software may send 50 data items out of 
thousands of data items to a remote display control sized to 
display only 50 entries simultaneously. Such software, oper 
ating in virtual mode, sends additional data as it is needed, 
Such as based on the operator Scrolling through the list, delet 
ing data items for the list, etc. For example, if the operator 
inputs an up-arrow keystroke, virtual mode software may 
send data representing the data item immediately above the 
previously top-positioned data item. It should be appreciated 
that Software configured to operate in virtual mode as 
described, though minimizing initial bandwidth usage (i.e., 
only the displayable items are initially sent), requires constant 
or near-constant network connectivity (i.e., each changed in 
the displayed set of data requires a small amount of data to be 
sent). 
0008 Software configured to operate in non-virtual mode 
sends data representing each of the data items upon initial 
ization or creation of the display control. For example, 
regardless of the size of the display control, if a list includes 
200 data items, remote display Software operating in non 
virtual mode sends all 200 items to the display control. The 
display control stores the sent data, and internally determines 
which of the stored data items to display based on operator 
input. It should thus be appreciated that an operator can scroll 
through the data items without the display control receiving 
additional data over the network connection. It should be 
appreciated that such non-virtual Software reduces the need 
for constant or near-constant network connectivity, but 
requires Substantial initial data throughput to send the entire 
list of data items upon initialization of the display control. 
0009. The software described above requires a software 
developer to make a determination during coding of whether 
to implement the software in virtual or non-virtual mode. 
Thus, such software lacks the flexibility to enable a determi 
nation of network capabilities on a remote userby remote user 
basis. Moreover, such software lacks the ability to determine 
whether to operate in virtual mode or in non-virtual mode 
based on the hardware capabilities of the computer system 
running the display control. The need for the developer to 
determine whether the software is to operate in virtual mode 
or non-virtual mode at development time is particularly prob 
lematic in the insurance industry, wherein insurance profes 
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sionals use hardware having vastly differing capabilities to 
simultaneously access a single remote server. 

SUMMARY 

0010. The system disclosed herein overcomes the 
described deficiencies of the prior art by providing an intel 
ligent system for remotely displaying a Subset of a plurality of 
data items in a navigable list. The disclosed system displays 
Such a list by determining a characteristic of a display control 
on a remote client machine, the characteristic being specific 
to that remote client machine. For example, the system may 
determine a display control dimension. The system also 
stores a threshold value for use in determining whether to 
display a Subset of data items in either virtual mode (i.e., only 
the displayed items are sent for a given Subset) or non-virtual 
mode (i.e., each data item is sent prior to displaying the 
Subset). By comparing the total quantity of data items in the 
list of data items to the characteristic specific to the remote 
client machine, the system determines whether or not the 
threshold value is exceeded. If the threshold value is met or 
exceeded, the system may display the data items in virtual 
mode. If the threshold value is not exceeded, the system may 
display the data items in non-virtual mode. For any changes 
made to the size of the data display control on the client 
machine, the disclosed system recalculates the relationship 
discussed above and re-compares the relationship to the 
threshold value. Such re-comparison may result in a change 
from operating in virtual mode to non-virtual or vice versa. 
Moreover, a change in the data for display can result in a 
change from operating in non-virtual mode to operating in 
virtual mode. Thus, the disclosed system enables a real-time, 
dynamic determination of whether to operate in virtual mode 
or non-virtual mode based on the size of the display controls 
of a plurality of remote clients and the quantity of items for 
display. 
0011 Additional features and advantages are described 
herein, and will be apparent from the following Detailed 
Description and the figures. 

BRIEF DESCRIPTION OF THE FIGURES 

0012 FIG. 1 is a block diagram of an example system 
architecture for implementing the intelligent list display sys 
tem disclosed herein. 
0013 FIG. 2 is a flow chart of an example process for 
intelligently determining how much list data to send to a 
remote client based on the quantity of list data and also based 
on the size of the display control of the remote client. 
0014 FIGS. 3 to 8 are combination screen shots of a 
display control of a remote client and message flow diagrams 
corresponding to the screen shots for determining how much 
of the list data to send to the remote client. 

DETAILED DESCRIPTION 

0015 FIG. 1 is a block diagram of an example system 
architecture for implementing the intelligent list display sys 
tem disclosed herein. Specifically, FIG. 1 illustrates a sche 
matic block diagram of a host device (e.g., host device 100) 
for implementing the disclosed intelligent list display system. 
In the example architecture, the host device 100 includes a 
main unit 102 which preferably includes one or more proces 
sors 104 electrically coupled by an address/data bus 106 to 
one or more memory devices 108 other computer circuitry 
110, and one or more interface circuits 112. The processor 
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104 may be any suitable processor. The memory 108 prefer 
ably includes a combination of Volatile memory and non 
volatile memory. Preferably, the memory 108 stores a soft 
ware program that interacts with the other devices in the 
system as described below. This program may be executed by 
the processor 104 in any suitable manner. The memory 108 
may also store digital data indicative of documents, files, 
programs, web pages, etc. retrieved from a remote client 152, 
Such as modifications made remotely to a display control of a 
remote client 152, modifications made remotely to a plurality 
of list items displayed on the remote client 152, or inputs 
representing scrolling or other navigation of the plurality of 
list items using the remote client 152. In one example 
described in more detail below, a display control of the remote 
client 152 may display or show a subset of a plurality of list 
items in either virtual mode or non-virtual mode. 
0016. The interface circuit 112 may be implemented using 
any suitable interface standard, such as an Ethernet interface 
and/or a Universal Serial Bus (USB) interface. One or more 
input devices 114 may be connected to the interface circuit 
112 for entering data and commands into the main unit 102. 
For example, the input device 114 may be a keyboard, mouse, 
touch screen, track pad, track ball, isopoint, and/or a voice 
recognition system. 
0017. One or more displays 120 or printers, speakers, and/ 
or other output devices 116 may also be connected to the main 
unit 102 via the interface circuit 112. The display 120 may be 
a cathode ray tube (CRT), liquid crystal display (LCD), or any 
other type of display. The display 120 may generate visual 
displays of data generated during operation of the host device 
100, such as those screen shots described below. For example, 
the display 120 may be used to display a display control 
including a plurality of list items, the display control operat 
ing in either virtual or non-virtual mode depending on a 
dimension of the display control. It should be appreciated that 
the display 120 may not be present in the disclosed intelligent 
system for displaying list data. Specifically, if the disclosed 
system is configured to display list data on remote clients such 
as remote client 152, a display 120 may not be needed. 
0018. One or more storage devices 118 may also be con 
nected to the main unit 102 via the interface circuit 112. For 
example, a hard drive, a compact disc (CD) drive, a digital 
versatile disc (DVD) drive, a tape drive, and/or any other 
Suitable storage device may be connected to the main unit 
102. The storage devices 118 may store any type of data used 
by the host device 100 or sent to the remote client 152. In one 
example, described in more detail below, the storage device 
118 stores information about a plurality of list data items for 
remotely displaying on the remote client 152. The informa 
tion about the plurality of list data items may include the list 
data items themselves, and may also include content data 
associated with the display items. The storage device 118 may 
store a threshold value such as a static decimal value for 
determining whether to display the plurality of display items 
in virtual mode or in non-virtual mode, as discussed below. 
0019. The host device 100 may exchange data with the one 
or more remote clients 152 using a connection to network 
140. The network connection may be any suitable network 
connection, such as an Ethernet connection, digital Subscriber 
line (DSL), telephone line, coaxial cable, etc. Access to a host 
device 100 may be controlled by appropriate security soft 
ware or security measures. An individual operator's access 
can be defined by the host device 100 and limited to certain 
data and/or actions. Accordingly, operators of the system may 
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be required to register with one or more host devices 100. The 
data exchanged between the host device 100 and the remote 
client 152 may include screen files (i.e., image data for dis 
play at the remote client 152), trapped events at the remote 
client 152 (i.e., scroll events, resize events, add data events, 
delete data events, etc.), and raw data including data a plural 
ity of data items and any content data associated with the data 
items. 

0020. It should be appreciated that other suitable architec 
tures are contemplated by the disclosure herein. For example, 
architectures including a plurality of remote clients 152, or 
architectures wherein the host device 100 includes only a 
storage device 118 are contemplated. It should be appreciated 
that in these various contemplated architectures, some or 
most of any processing performed to determine whether to 
display list data items in virtual or non-virtual mode is per 
formed by one or more of the remote clients 152. 
0021 FIG. 2 is a flow chart of an example process for 
intelligently determining whether to send list data to a remote 
client 152 in either virtual mode (i.e., sending a subset of the 
list data items) or non-virtual mode (i.e., sending all of the list 
data items) based on a quantity of list data items and also 
based on a dimension of a display control executed by the 
remote client 152. Although the example process 200 for 
intelligently determining whether to operate in virtual mode 
or to operate in non-virtual mode is described with reference 
to the flow chart illustrated in FIG. 2, it should be appreciated 
that many other methods of intelligently determining whether 
to operate in virtual or non-virtual mode are contemplated. 
For example, the order of certain of the blocks may be 
changed, and certain of the blocks described are optional. 
0022. The process 200 of FIG. 2 may be executed by an 
intelligent list display system such as a display system oper 
ating on host device 100. The host device 100 may be acting 
as a server of list data items. The host device 100 may serve 
these list data items to a remote client 152 for display using 
one or more display controls running thereon. It should be 
appreciated that the following description relates to the host 
device 100 serving such list data item information to the 
remote client 152, and the remote client 152 enabling an 
operator to input various desired operations to perform with 
respect to the plurality of list data items. It should be appre 
ciated that many other hardware configurations are contem 
plated for executing process 200. Such as hardware configu 
rations wherein one or more of the decisions and/or actions 
indicated by process 200 are performed by the remote client 
152. 

0023 The process 200 of FIG. 2 begins with the host 
device 100 storing a list of data items in the memory device 
118 of the host device 100 (block 202). The list of data items 
may be stored based on user input at the input devices 114, 
user input at the remote client 152, or from another suitable 
memory device such as a CD-ROM. The list of data items 
may represent the displayable data for viewing by the opera 
tor at the remote client 152. The host device 100 also stores a 
threshold value (block 202). The threshold value may be 
hard-coded into software running on the host device 100, or 
may alternatively be entered by an operator using the one or 
more input devices 114 of the host device 100. Alternatively, 
the threshold value may be entered by an operator at remote 
client 152 using a suitable input device to indicate a desired 
threshold value. The threshold value may be a ratio compar 
ing the size of a display control at a remote client 152 with the 
quantity of items in the list, and may be used, as described 
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below, to determine whether to remotely display the list items 
in virtual mode or in non-virtual mode. 

0024. It should be appreciated that the storage of the list of 
data items and the threshold value may be performed without 
regard for the technical specifications of any remote client 
152. That is, the storage of such data may be viewed as storing 
static data, without customization for a particular remote 
client 152, for determining whether to remotely display data 
in virtual mode or non-virtual mode. 

0025. The host device 100 may next receive an indication 
a dimension of a display control running on a remote client 
152 (block 204). The dimension may include a quantity of 
pixels (i.e., 400 pixels), a list item display capacity (i.e., a 
maximum of 10 list items), or any other suitable dimension. It 
should be appreciated that the display control dimension 
reflects a quantity of list items which are simultaneously 
displayable using the display control of the remote client 152. 
It should be further appreciated that the dimension may vary 
from one remote client to another based on each display 
control running on each remote client 152. Specifically, if a 
first remote client 152 has a larger monitor or display device 
than a second remote client 152, the dimension of the display 
control for the first remote client may indicate a capability to 
simultaneously display more list items than the second 
remote client. 

0026. The list display system next calculates a ratio 
between the received display control dimension and the total 
quantity of items in the list of data items for display (block 
206). The calculated ratio may represent a percentage of the 
total list data items which can be simultaneously displayed 
using the display control of the remote client 152. For 
example, the list display system may receive an indication 
from a first remote client 152 that the first remote client 152 is 
capable of simultaneously displaying 10 list data items using 
its display control. If the list of data items includes 100 total 
data items, the disclosed system may calculate a ratio of 
10/100 or 0.1. This means that the display control of the 
remote client 152 is capable of displaying 10% of the total list 
of data items at any given time. For a second remote client 152 
which is capable of simultaneously displaying 25 data items, 
it should be appreciated that the ratio for the second remote 
client 152 indicates that it can simultaneously display 25% of 
the total data items. It should thus be appreciated that by 
calculating a ratio (block 206), the disclosed system custom 
izes the determination of whether to operate in virtual or 
non-virtual mode on a remote client by remote client basis. 
That is, for the same quantity of list data items, a first remote 
client may have a first associated ratio and a second remote 
client may have a different, second ratio based on the hard 
ware profile and/or operator preferences of each client. 
0027. The host device 100 compares the calculated ratio 
for a particular remote client 152 with the stored threshold 
value, which is applicable for all remote clients 152 (block 
208). The result of this comparison may indicate whether the 
host device 100 should serve the list data items to the remote 
client 152 in virtual or non-virtual mode. Specifically, if the 
ratio exceeds the threshold value (block 208), the host device 
100 stores data indicating that the list data items are to be 
served to the remote client 152 for display in non-virtual 
mode (block 210). It should be appreciated that if the ratio 
represents a percentage of the total list items which can be 
simultaneously displayed for a given remote client 152, the 
disclosed system displays the list items in non-virtual mode 
when a relatively high percentage of the list items can be 
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simultaneously displayed (i.e., the display control is rela 
tively large). On the other hand, if the ratio does not exceed 
the threshold value (block 208), the list display system stores 
data indicating that the list is to be displayed in virtual mode 
(block 216). It should be appreciated that the system displays 
the list items in virtual mode when a relatively small percent 
age of the list items can be simultaneously displayed (i.e., the 
display control is relatively small). 
0028. If the list display system stores an indication that the 

list is to be displayed in non-virtual mode for a given remote 
client 152(block 210), the host device 100 sends the entire list 
of data items to the remote client 152 for display by the 
display control (block 212). If the display control of the 
remote client 152 is not sized to enable each of the data items 
to be simultaneously displayed, the display control of the 
remote client 152 determines how to display a subset of the 
data items. For example, the remote client 152 may determine 
that the display control should include a scroll bar and a 
plurality of arrow buttons to enable an operator to scroll 
upward and/or downward through the data items. Further, the 
remote client 152 may ensure that the appropriate display 
items are displayed as the operator Scrolls through the list, and 
may enable the operator to manipulate the contents of the list 
Such as by adding or deleting list data items. It should be 
appreciated that in non-virtual mode, as described, the host 
device may not need to send and/or receive data items over the 
network 140 after sending the initial set of data items. Rather, 
the remote client 152 locally stores each of the data items and 
locally handles any manipulation and display of those items. 
0029. The disclosed list display system intelligently deter 
mines how to display a plurality of list items by continually 
analyzing whether to operate in virtual mode or in non-virtual 
mode. Specifically, even if the system is operating in non 
virtual mode, the host device 100 is configured to receive an 
input from an operator representative of a change in the dis 
play control dimension (block 214). For example, the dis 
closed remote client 152 may include a handler for trapping 
and sending a display control window resize event indicating 
a new display control window size to the host device 100. 
Such an indication includes a display control dimension 
received from the client (block 204). For any received display 
control window resize events, the host device 100 re-calcu 
lates the ratio between the current display control dimension 
and the quantity of items in the list of data items (block 206). 
Based on this newly calculated ratio (i.e., the ratio reflecting 
the new size of the display control), the disclosed system 
determines whether to continue displaying the plurality of list 
items in non-virtual mode or to begin displaying the plurality 
of list items in virtual mode. This determination is made, as 
discussed above, based on whether the re-calculated ratio 
exceeds the threshold value (block 208). 
0030) If the disclosed list display system determines that 
the ratio between the received display control dimension and 
the quantity of items in the list of data items does not exceed 
the threshold value (block 208), the system stores data indi 
cating that the list is to be displayed at the remote client 152 
in virtual mode (block 216). To display the list in virtual 
mode, the host device 100 sends a subset of the list of data 
items to the remote client 152, with the quantity of items in the 
Subset being determined based on the display control dimen 
sion (block 218). That is, the system sends a subset of items 
containing only a quantity of items which can be simulta 
neously displayed in the display control of the remote client 
252. 
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0031. Upon sending the appropriate subset of list data, the 
host device 100 waits for an appropriate operator input to be 
trapped by the remote client 152 and sent to the host device 
100 (block 220). 
0032. It should be appreciated that for simplicity, only two 
types of operator input are possible in the illustrated embodi 
ment. First, the illustrated embodiment of the process 200 is 
capable of handling operator input representing a desire to 
scroll through the data to view at least one list data item not 
currently displayed by the display control. Second, the illus 
trated embodiment of the process 200 is capable of handling 
operator input representing a resizing of the display control of 
the remote client 152. It should be appreciated that various 
other types of input are possible in other, un-illustrated 
embodiments, such as inputs indicating a desire to add, 
delete, or otherwise modify the list data, inputs indicating a 
desire to view content data associated with the list data, or 
inputs indicating a desire to reorganize the displayed list data 
within the display control. 
0033. If the input received from the operator represents a 
desired scroll of the data items displayed in the display con 
trol (block 222), the disclosed system determines, based on 
the input, which new data items will be displayed after scroll 
ing and sends any appropriate new data items to be displayed 
to the remote client 152 (block 224). The remote client 152 
may delete or otherwise fail to store any of the data items 
which are no longer visible after scrolling. Thus, the remote 
client 152 may retain in its memory only the list data items 
being currently stored. 
0034. After sending the needed data to enable the remote 
client 152 to appropriately display the appropriate new subset 
of data items (block 224), the disclosed system again waits for 
operator input (i.e., either a scroll input or a resize input) 
(block 220). 
0035) If, while the host device 100 is awaiting operator 
input, the operator makes an input that does not indicate a 
desired scroll (i.e., in the two-input illustration of FIG. 2, the 
input indicates a change in size or dimension of the display 
control) (block 222), the disclosed system receives an indi 
cation of the display control dimension after the change in 
size (block 204). Using this newly-received dimension of the 
display control, the host device 100 recalculates the ratio 
between the display control dimension and the quantity of 
items in the list of data items (block 206). The host device 100 
then determines whether the newly-calculated ratio exceeds 
the threshold value (block 208). If so, the host device 100 
updates the data indicating the mode for sending list items to 
indicate non-virtual mode (block 210). If the newly-calcu 
lated ratio does not exceed the threshold value (block 208), 
the disclosed system updates the stored data to reflect sending 
in virtual mode. 

0036. As discussed above, the disclosed system may cal 
culate the size of list data to be displayed by determining a 
quantity of list items to be displayed. Alternatively, the dis 
closed system may calculate the size of the list data, for 
purposes of calculating a relationship Such as a ratio between 
the list data and the display control, by analyzing a size of the 
data items in bytes. Thus, one hundred list items may cause 
the system to operate in virtual mode if the total size of the list 
items exceeds fifty kilobytes, but one hundred list items may 
cause the system to operate in non-virtual mode if the total 
size of the list items does not exceed fifty kilobytes. Similarly, 
the calculation of the size of the list items may be based on a 
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number of characters in the list items, a size of content data 
associated with the list items, or any other suitable indicator 
of a size of the list data. 
0037. It should be appreciated that based on the resized 
display control, the disclosed system may determine that a 
change from displaying the list items in virtual mode to non 
virtual mode is appropriate (i.e., if the size of the display 
control is increased such that the ratio is increased to above 
the threshold value). Thus, the disclosed intelligent data item 
display system is configured to continually Switch between 
virtual and non-virtual modes in real-time based on appropri 
ate operator inputs. The disclosed system is also configured to 
send necessary data, when operating in virtual mode, to 
enable an operator to scroll through the plurality of list data 
items despite only a Subset of the items being stored on the 
remote client 152 at any given time. 
0038. The disclosed system may be configured to change 
from operating in non-virtual mode to operating in virtual 
mode only if the data to be displayed changes. That is, a 
change in the data to be displayed, if coupled with an appro 
priate change in size of the display control, may represent the 
only set of conditions for which the system switches from 
operating in non-virtual mode to operating in virtual mode. 
Further, the disclosed system may be configured to change 
from operating in non-virtual mode to operating in virtual 
mode only if the data to be displayed is modified to include 
additional data. That is, even a reduction in the data to be 
displayed, coupled with an appropriate change in size of the 
display control, lowers the ratio between the size of the dis 
play control to a quantity below the threshold, the disclosed 
system may not switch from operating in non-virtual mode to 
operating in virtual mode. Rather, the only time Such a Switch 
may be made is if additional data to be displayed is added. 
0039. It should be appreciated that by displaying a list at a 
remote client 152 in non-virtual mode, the disclosed system 
minimizes ongoing or continuous use of network resources 
because data only needs to be sent a single time. It should also 
be appreciated, however, that the single time sending of data 
may represent a significant use of bandwidth, as the disclosed 
system initially sends the entire set of list data. It should also 
be appreciated that a continuing network connection may be 
necessary, as the disclosed system may continuously detect 
changes in the dimensions of the display control of the remote 
client 152 and update the determination whether to act in 
virtual or non-virtual mode based on the changes in dimen 
S1O. 

0040. It should be further appreciated that by displaying a 
list at a remote client 152 in virtual mode, the disclosed 
system minimizes the initial use of bandwidth but increases 
the ongoing or continuous need for bandwidth, as browsing or 
scrolling through the list of data items requires additional data 
items to be sent to the remote client 152. 
0041. The disclosed system for displaying a list of data 
items may also enable an operator at a remote client 152 to 
modify the quantity of data items stored in the storage device 
118. For example, the disclosed system may enable the opera 
torto add and/or delete data items from the list of data items. 
If a system according to the instant disclosure enables this 
functionality, the host device 100 may receive a message 
indicating the operator's desire to add or delete a data item 
and may make the appropriate addition or deletion in the 
storage device 118. Moreover, since the total quantity of data 
items in the list of items may be altered based on such addi 
tions and/or deletions, the disclosed system may recalculate 
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the ratio between the received display control dimension and 
the quantity of items in the list of data items even if the display 
control dimension has not changed. 
0042. Depending on the functionality of the system, the 
host device 100 may update the ratio which is compared to the 
threshold value based on the occurrence of any event which 
modifies at least one of the quantities used to calculate the 
ratio. Thus, modification of any of the quantities of the ratio 
may resultina change from displaying the list items in virtual 
mode to displaying the list of items in non-virtual mode or 
Vice versa. 

0043. One or more of the data items in the list of data items 
may be associated with content data. The system may thus 
enable an operator to select one or more of the list items using 
an input device connected to the remote client 152, and may 
send the content data associated with the list device for view 
ing on the remote client 152. The system may send this data 
only in response to an operator selecting Such a list item, 
regardless of whether the system is operating in virtual mode 
or in non-virtual mode. Alternatively, the system may send 
the content data associated with any list items which are sent 
according to the process 200. For example, if the system is 
operating in non-virtual mode, the system may initially send 
all the list items and all the associated content data. If the 
system is operating in virtual mode, the system may send only 
the content data associated with the send list items, such that 
as an operator browses through the list items, the content data 
stored locally on the remote client 152 is updated appropri 
ately. 
0044 Alternatively, the disclosed system may send only 
the content data associated with the displayed list items 
regardless of whether the system is sending list items in 
virtual mode or non-virtual mode. Thus, the system may 
determine that it is operating in non-virtual mode and may 
send each of the list data items to the remote client 152. 
Regardless of its operation in non-virtual mode, the system 
may send only the content data associated with the list data 
items currently displayed by the display control. Thus, the 
disclosed system may be viewed as determining which list 
items to display in either virtual or non-virtual mode, and may 
be further viewed as sending the content data associated with 
the displayed list items in only non-virtual mode. 
0045. The threshold value stored by the disclosed system 
may be selected only once, such as being hard-coded in the 
software running on the host device 100. The threshold value 
may represent a programmer's perception of an appropriate 
percentage of the total number of list items that can be simul 
taneously displayed wherein utilizing the extra bandwidth 
initially required to operate in non-virtual mode is justified. 
Alternatively, the threshold value may be customized to one 
or more of a plurality of remote clients 152 in communication 
with the host device 100. For example, a threshold value may 
be dependent upon a hardware configuration of a remote 
client 152. Such as a quantity of memory, a processor speed, 
or a size of a display device such as a monitor. The operator at 
the remote client 152 may select an appropriate threshold 
value based on the network connection and/or hardware capa 
bilities of the remote client 152 used to access the remote list 
data display system. 
0046. The threshold value may reflect additional factors 
than simply a relationship between a quantity of list items and 
a dimension of a display control. For example, the threshold 
value may reflect the hardware and/or network capabilities of 
a remote client 152 such that a hard-coded threshold value is 
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usable to customize the virtual/non-virtual determination 
made based on the hardware capabilities of an individual 
remote client. For example, a threshold value may be selected 
by multiplying, dividing, adding, or subtracting a quantity of 
list items, a dimension of a display control, a network con 
nection speed, or a hardware capability indicator of the 
remote client 152. It should be appreciated that if the thresh 
old value reflects such additional factors, the calculation of 
the ratio for comparison to the threshold value should also 
reflect the additional factors. 

0047. For example, a threshold value of 0.75 may be 
selected by a programmer or system operator. This value may 
be arrived at by multiplying a ratio of 1/2 (representing the 
ratio of the dimension of the display control to the quantity of 
list items) by a factor of 1.5. When determining the ratio for a 
remote client 152, the disclosed system may divide the size of 
the display control by the quantity of list items and multiply 
the result by 1.0 if the connection is a dial-up or other rela 
tively slow connection and by 2.0 if the connection is a 
broadband or other relatively fast connection. Thus, even if a 
ratio of the size of the display control to the quantity of list 
items is relatively smaller than 1/2 (i.e., a ratio of 2/5), the 
disclosed system may still elect to operate in non-virtual 
mode (i.e., it may initially send data representing each of the 
list items) if the remote client 152 is connected to the host 
device 100 via a broadband connection (i.e., a ratio of 2/5 
multiplied by a connection factor of 2.0 results in a factor of 
0.8, which exceeds the threshold value of 0.75 and therefore 
indicates that the disclosed system should operate in non 
virtual mode). It should be appreciated that any other appro 
priate factors may be built into the calculation of the threshold 
value and ratios, such as operator preference, hardware capa 
bility, network access cost, network access speed, usage pat 
tern, and/or any other suitable factor. 
0.048 FIG. 2 refers to calculation of a ratio between the 
received display control dimension and the quantity of items 
to be displayed. It should be appreciated that the system 
disclosed herein is not limited to the calculation of such a 
relationship as a ratio. Rather, the disclosed system may use 
any quantifiable representation of a relationship between the 
capacity of the display control and the quantity of data to 
display to determine whether to operate in virtual mode or in 
non-virtual mode. For example, the disclosed system may use 
a product of two numerals, or may use a more complex 
mathematical formula to quantify the noted relationship. 
0049. It should be further contemplated that the disclosed 
system is not limited to quantifying a relationship solely 
between the size of the display control and the amount of data 
to be displayed in order to determine whether to operate in 
virtual mode or in non-virtual mode. As noted above, the 
disclosed system may use additional factors, such as network 
speed, hardware capability, or operator preference to generate 
a quantity indicative of whether the system should operate in 
virtual mode or in non-virtual mode. Moreover, this determi 
nation need not be based at all on either size of the display 
control or the quantity of data to be displayed. For example, 
the determination in may be based solely on network speed, 
may be based solely on the absolute size of the display con 
trol, or may be based on Some other appropriate factor. It 
should be appreciated that the disclosed intelligent system 
automatically determines whether to operate in virtual or 
non-virtual mode based on Some potentially changing, quan 
tifiable characteristic of either the remote client 152, the host 
machine 100, or the network 140. 
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0050. The disclosed system may determine whether to 
operate in virtual mode or in non-virtual mode based on a size 
of a display control which is fixed that is, the host device 
100 may determine whether to send all of the data items or a 
Subset of the data items by calculating a ratio based on a 
fixed-size display control. For example, if the disclosed sys 
tem provides a display control at the remote client 152 which 
is a fixed size, such as 10 list data items, the disclosed system 
may calculate a ratio based on the relationship between the 
fixed size and the potentially variable quantity of data items to 
display. It should be appreciated that the remote client 152 
may not need to repeatedly send data indicating the size of the 
display control, and may send Such data only once or not at 
all. Thus, the disclosed system provides a dynamic system for 
displaying menu items where the decision to operate in Vir 
tual or non-virtual mode is made in real time based on a ratio 
between a potentially changing total quantity of items to 
display and a fixed display control size. 
0051. The disclosed system may be configured to receive 
data from the remote client 152 indicating the occurrence of 
various events at the remote client 152. For example, the 
disclosed system may be configured to receive not only data 
indicative of an operator scroll or display control resize input, 
but may also receive data indicative of additions of list items, 
deletions of list items, updates of list items, reordering of list 
items, filtering of list items, duplication of list items, updates 
of content data associated with list items, page-ups, page 
downs, scrolls to the beginning or end of the list, jumps to 
particular list items (i.e., based on an alphabetical list of 
items), sort requests, and any other Suitable input which could 
be handled by a suitable handler. In various embodiments, the 
disclosed system analyzes one or more of these inputs and 
modifies the calculated ratio or relationship based on these 
inputs to determine whether to continue operating in virtual 
or non-virtual mode or to change the operating mode. 
0.052 The remote client 152 may store data previously 
sent by the host device 100 regardless of the mode in which 
the host device 100 is operating. For example, if the host 
device 100 is operating in virtual mode, the host device 152 
may store data indicating a first 5 list items of 100 total list 
items. The host device 100 may determine (or store data 
indicating) which list items have been previously stored or 
cached on the remote client 152. Based on the determined list 
items, the host device 100 may not re-send certain items. In 
the example above, if an operator provides a scroll to bottom 
input, the host device 100 may send data representing the last 
5 list items of the 100 total list items. If the operator subse 
quently enters a scroll to top input, the disclosed system may 
determine that the first 5 items have been previously stored or 
cached on the remote client 152, and may therefore not resend 
the first 5 items. Rather, the host device 100 may rely on the 
remote client 152 to display the cached first 5 items of 100 
total items. The host device 100 may compare the displayed 
items to the items stored in the storage device 118 to deter 
mine whether the list items have been modified. The host 
device 100 may send the current list items stored in the 
storage device 118 only if the corresponding cached list items 
have been modified. 

0053. The disclosed system may be implemented substan 
tially using software installed on the remote client 152. For 
example, the remote client 152 may store a threshold value 
and may store data about the list of items of the storage device 
118, such as the quantity of list items. The remote client 152 
may determine the size of the display control and may appro 
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priately calculate the ratio between the display control dimen 
sion and the quantity of items in the list of data items. Based 
on the comparison of this ratio with the threshold value, the 
remote client 152 may determine whether to operate in virtual 
mode or non-virtual mode. According to the determination 
made by the remote client 152, the remote client 152 may 
request the required data from the host device 100. For 
example, if the remote client 152 determines that it is oper 
ating in virtual mode, the remote client 152 may request only 
the data required to fill the display control as determined by 
the remote client 152. If the remote client 152 determines that 
it is operating in non-virtual mode, the remote client 152 may 
request data representing all of the list items from the host 
device 100. The remote client 152 may be configured to 
enable an operator to modify the quantity of list items stored 
in the remote storage device 118. The host device 100 may 
send data indicating a current quantity of list items stored in 
the storage device 118 each time any operator at any host 
device 152 modifies the quantity of list items. It should be 
appreciated that the host device 100 may thus be responsible 
for ensuring that the remote clients 152 are aware of the 
current content of the storage device 118. 
0054. It should be appreciated that by offloading certain 
processing tasks from the host device 100, the disclosed sys 
tem may rely more heavily on the processing capabilities of 
the remote client 152 and may require less processing capa 
bility from the host device 100. Moreover, it should be appre 
ciated that offloading Such processing tasks may result in 
simpler handling of operator input events, as data indicating 
each event may not need to be sent via the network 140 for 
handling by the host device 100, as in the process 200 
described above with reference to FIG. 2. 

0055. In contrast to networked implementations such as 
the implementations described above, the disclosed system 
may also be implemented on a single computer or set of 
processing hardware. For example, in a system wherein pro 
cessing resources are relatively scarce (i.e., a system with a 
relatively small amount of Random Access Memory (RAM)), 
the process 200 may be followed to determine whether to load 
an entire set of list items or a subset of the list items into 
relatively faster and relatively more scarce RAM from a more 
permanent (and slower) storage device Such as a hard disk, a 
tape drive, oran optical drive. In such a system, the relatively 
Small amount of RAM may necessitate care in determining 
what data to load on the RAM. It should be appreciated that 
loading data into RAM may enable faster access by the pro 
cessor, Such that one goal of a memory management Sub 
system of a computing system is to store the most frequently 
accessed data in the system's RAM. That is, the memory 
management Sub-system may attempt to maximize the com 
puting resources of system by providing relatively fast access 
to frequently used data and by providing relatively slower 
access to less-frequently used data. 
0056 Operation of a system in virtual mode may be 
achieved by loading only a subset of data from a relatively 
slow storage medium (i.e., a hard disk) into the relatively 
scarce, relatively faster storage medium (i.e., RAM) prior to 
display. This enables display while requiring a minimum 
amount of the relatively scarce, relatively faster storage 
medium. However, it should be appreciated that for the sys 
tem to display data not included in the Subset of the data, an 
additional transfer of the new data is necessary. Alternatively, 
operation of a system in non-virtual mode may beachieved by 
loading the full set of data to be displayed into the relatively 
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faster storage medium. This may enable display of the full set 
of data without requiring additional data transfer from the 
hard disk to the RAM. Though operation in non-virtual mode 
provides faster access to the data, it should be appreciated that 
Such non-virtual operation may consume a relatively higher 
amount of the relatively scarce faster memory resources (i.e., 
RAM). 
0057. As discussed above with respect to process 200, the 
system may make the determination whether to operate in 
virtual mode or non-virtual mode (i.e., whether to store all of 
the data or only a subset of the data on in RAM) based on a 
ratio between a size of a display control provided by the 
processor and a total size of the data items on the slower 
storage medium. It should be appreciated that a higher ratio 
indicates that more of the data items will be simultaneously 
displayed by the display control, and thus may indicate that it 
is more advantageous for the system to operate in non-virtual 
mode by making a single transfer of all the list data items to 
the RAM. 

0058 FIGS.3 to 9 each illustrate a screen shot of a display 
control of a remote client 152 and a message flow diagram 
corresponding to the screen shot which illustrates the deter 
mination of whether to operate in virtual or non-virtual mode. 
FIGS. 3 to 9 each include a screen shot section 300 and a 
message flow diagram section 350. In the embodiments illus 
trated by FIGS. 3 to 9, the remote client 152 is a thin client 
that is, most of the processing, including the determination 
whether to operate in virtual or non-virtual mode, is made by 
the host device 100 and the appropriate data for display is sent 
from the host device 100 to the remote client 152 for display. 
It should be appreciated that for FIGS. 3 to 9, the server 360 
illustrated in the message flow diagram section 350 corre 
sponds to the host device 100, and the client 370 corresponds 
to the remote client 152. Alternatively the server 360 and the 
client 370 may represent software modules disposed across a 
plurality of physical devices. 
0059 Screen shot sections 300 of FIGS. 3 to 9 include a 
display control 310 as displayed by the remote client 152. The 
display control 310 is entitled Display Control and is labeled 
accordingly. It should be appreciated that in various embodi 
ments, the display control 310 may be displayed on the dis 
play device 120 of host device 100, enabling an operator at the 
host device 100 to view a plurality of data list items stored on 
the storage device 118 of the host device 100. 
0060. The display control 310 of FIGS. 3 to 9 includes 
various indicators which enable an operator to input desired 
scrolling of the displayed data. For example, the display 
control 310 includes a slider 312 which enables an operator to 
scroll upward and/or downward through the list of data list 
items. The slider 312 is positioned in a slider bar 313 which 
indicates a relative position of the slider with respect to the list 
of data items and which indicates an amount by which the list 
can be scrolled. The display control 310 also includes arrow 
buttons 314a and 314b which enable the operator to scroll 
through the list items. For example, by selecting arrow but 
tons 314a or 314b, the operator can cause the slider 312 to 
slowly move within the slider bar 313, and can simulta 
neously cause the displayed data list items to Scroll in an 
appropriate direction. It should be appreciated that the arrow 
buttons 314a and 314b may enable such scrolling in a more 
controlled fashion than slider 312. It should be appreciated 
that the slider 312 and the arrow buttons 314a and 314b may 
not be displayed in Scrolling is impossible—that is, Such 
scrolling indicators may not be displayed if the display con 
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trol is appropriately sized to display each of the data list items 
stored in the storage device 118. 
0061 Display control 310 includes a resizer 316 which, 
when selected using an appropriate input device, enables an 
operator to resize the display control 310. 
0062. It should be appreciated that in the process 200 
described above, the host device 100 is configured to receive 
input provided by the operator using either the scroll indica 
tors or the resizer. 
0063 FIGS. 3 to 9 each also illustrate a message flow 
diagram section 350 which includes a message flow diagram 
380 indicating any messages which flow between the server 
360 (i.e., the host device 100) and the client 370 (i.e., the 
remote client 152), illustrated as arrows indicating an origi 
nator and a destination. The message flow diagram sections 
350 of FIGS. 3 to 9 also illustrate a plurality of processing 
decisions made by each device, illustrated as device-specific 
boxes. As used herein, processing decisions refer to determi 
nation and/or storage of values of variables, comparisons of 
variables to each other, determination of display modes (i.e., 
virtual or non-virtual), and display operations. It should be 
appreciated that unlike in the process 200 illustrated above, 
the disclosed client 370 is configured to trap and the disclosed 
server 360 is configured to handle scroll events, resize events, 
and add/delete data item events. Thus, for any such event, 
FIGS. 3 to 9 illustrate an appropriate message representing 
the event and the handling thereof. 
0064 Referring specifically to FIG. 3, the display control 
310 includes a plurality of data list items Data List Item 1 
3.18a, Data List Item 2 318b, Data List Item 3 318C, 
Data List Item 4318d, Data List Item 5318e, Data Lis 
t Item 6 318f Data List Item 7318g. Data List Item 8 
318h, Data List Item 9 318i, and Data List Item 10318i. 
It should be appreciated that Data List Item 10318i is illus 
trated as only partially displayed within the display control 
310, but that for purposes of determining the size of the 
display control 310, ten (10) different data list items are 
displayed. The slider 312 is displayed as positioned at the top 
of the slider bar 313, indicating that the display control 310 is 
displaying at least the first data list item 318a. 
0065. It should further be appreciated that a plurality of 
additional data list items are not displayed in the display 
control 310, including Data List Item 11318k, Data List 
Item 12318l. Data List Item 13318m, Data List Item 14 
318n, and Data List Item 15318O. These additional data 
list items may be stored on the storage device 118 of host 
device 100. 
0066 Referring now to the message flow diagram section 
350 of FIG. 3, the message flow diagram 380 illustrates a 
message flow including two messages 381 and 382. The 
message flow diagram 380 further illustrates processing deci 
sions 361, 362,363, 364, 365, and 372. The message flow 
illustrated begins when the client 370 sends a request for data 
list item data 381 to the server 360. The request includes data 
indicating that a dimension of the currently displayed display 
control 310 is 10. The size of 10 indicates that 10 data list 
items are simultaneously displayable in the display control 
31 O. 
0067. Upon receiving such a message, the server 360 
determines that the total quantity of displayed items stored in 
the storage device 118 is 15 displayed items, as indicated by 
processing decision 361. It should be appreciated that since 
the display control 310 is illustrated as the first display con 
trol, the server 360 may have made such a determination as to 
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the quantity of display items by analyzing the storage device 
118. Alternatively, an appropriate variable may have already 
been stored within the memory of the server 360. The server 
next determines that the applicable threshold value for the 
display control is 0.4, as indicated by processing decision 
362. As discussed above, this threshold value may be entered 
by an operator, hard-coded by a programmer, or determined 
in any other Suitable way. 
0068 To determine whether to operate in virtual mode or 
in non-virtual mode, the disclosed system determines the 
ratio between the display control dimension and the total 
number of display items. Specifically, the disclosed system 
determines the ratio to be 0.67, as indicated by processing 
decision 363. The system next compares the ratio of 0.67 to 
the threshold value of 0.4 and determines that the ratio 
exceeds the threshold value, as indicated by processing deci 
sion 364. Based on this comparison, the disclosed system 
operates in non-virtual mode, as indicated by processing deci 
Sion 365. 
0069. Because the system is operating in non-virtual 
mode, the system sends a response message 382 to the client 
370 including each of the data list items 1-15. The client 370, 
utilizing the data representative of the 15 sent data list items 
contained in response message 382, determines the appropri 
ate way to display data list items 1-15 within the display 
control 310, as indicated by processing decision 372. 
0070 Referring again to the screen shot section 300, the 
display control 310, despite having received each of the data 
list items 1-15, only displays Data List Item 1318a, Data 
List Item 2 318b, Data List Item 3 318C, Data List 
Item 4 318d, Data List Item 5 318e, Data List Item 6 
318f. Data List Item 7 318g, Data List Item 8 318h, 
Data List Item 9 318i, and Data List Item 10 318i (i.e., 
data list items 1-10). Upon determining how to appropriately 
display the received data list items 1-15, the disclosed system 
enables an operator to Scroll through the displayed items 
utilizing the slider 312 or the arrows 314a and 314b. Since the 
system is operating in non-virtual mode, any determinations 
regarding which items to display in the display control 310 
are made by the client without sending additional requests for 
data to the server 360. 

(0071 Referring now to FIG. 4, display control 310 is 
illustrated in the screen shot section 300 after an operator has 
used the slider 312 and/or the arrows 314a and 314b to scroll 
downward through the displayed data list items. In the display 
control 310 illustrated in FIG. 4, Data List Item 6 318/. 
Data List Item 7318g, Data List Item 8318h, Data Lis 
t Item 9318i, Data List Item 10318i, Data List Item 11 
318k, Data List Item 12 318l. Data List Item 13 318m, 
Data List Item 14318n, and Data List Item 15318o are 
displayed by the display control 310. Moreover, the slider 312 
is illustrated as positioned relatively downwardly within the 
slider bar313, indicating the relative position of the displayed 
data list items within the entire set of data list items 1-15. 
0072 Referring to the message flow diagram section 350 
of FIG. 4, the client 370 generates a scroll message 383 
indicating that an operator has input a desired scroll input. 
The scroll message includes data indicating the position to 
which the operator has scrolled (not shown) and also includes 
data indicating that the current size of the display control is 
10. Upon receiving the scroll message 383, the server deter 
mines that the total number of data list items to display 
remains 15, as indicated by processing decision 361, and 
determines that the threshold remains 0.4, as indicated by 
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processing decision 362. Based on the received display con 
trol size of 10, the system determines that the ratio remains at 
a value of 0.67, as indicated by processing decision 363. It 
should be appreciated that the ratio remains at a value of 0.67 
due to the fact that neither the total quantity of items to be 
displayed nor the display control size (i.e., the two compo 
nents of the ratio) has changed. Because the ratio still exceeds 
the threshold value, as indicated by processing decision364, 
the system continues displaying the plurality of data list items 
in non-virtual mode, as indicated by processing decision365. 
0073. It should be appreciated that because the system 
continues displaying the data list items in non-virtual mode, 
the client 370 handles the display of the correct subset of the 
display items in response to the Scroll input by the operator. It 
should be further appreciated that in various embodiments, 
the client 370 of the disclosed system is not configured to trap 
and handle a scroll event. For example, the client of the 
disclosed system may only send a message to the server 360 
when it requires additional data from the server. If the system 
is operating in non-virtual mode, it should be appreciated that 
the client 370 may not need additional data from the server 
360 for a simple scroll operation. 
0074 The screen shot section 300 of FIG. 5 illustrates the 
display control 310 after an operator has used the resizer 316 
to resize the display control 310. Specifically, in the illus 
trated embodiment, an operator at the remote client 152 
clicked and dragged the resize indicator 316 so as to shrink 
the display control in the vertical direction. Whereas in FIGS. 
3 and 4 the display control 310 had a dimension of 9, the 
display control 310 of FIG. 5 is sized only to display Data 
List Item 9 318i, Data List Item 10 318i, Data List 
Item 11318k, Data List Item 12318i, Data List Item 13 
318m, Data List Item 14 318n, and Data List Item 15 
318O. 

0075 Referring to the message flow diagram 380 of the 
message flow diagram section 350 of FIG. 5, the client 370 
sends a resize message 384 to the server 360, indicating that 
an operator has modified the size of the display control 310. 
The resize message 384 includes data indicating that the new 
control size (after resizing) is 7. The server 360 thus deter 
mines that the total number of items to display remains 15, as 
indicated by processing decision 361, and that the threshold 
value remains 0.4, as indicated by processing decision 362. 
Based on the display control size of 7 received in resize 
message 384, the server 360 determines that the ratio between 
the display control size and the total number of items to 
display is 0.47, as indicated by processing decision363. Once 
again, the system determines that the ratio exceeds the thresh 
old value, as indicated by processing decision364, and deter 
mines that the system should continue operating in non-vir 
tual mode, as indicated by processing decision 365. 
Therefore, the client 370 handles appropriately displaying the 
data list items in the display control 310 based on the data 
received from the server in response message 382 of the 
message flow diagram 380 of FIG. 3. 
0076 FIG. 6 illustrates the display control 310 in the 
screen section 300 after the operator has again resized the 
display control 310. Specifically, the operator has again used 
the resizer 316 to reduce the vertical size of the display 
control 310. In the illustrated embodiment, the display con 
trol 310 of FIG. 6 displays only five data list items including 
Data List Item 11318k, Data List Item 12318l. Data L 
ist Item 13318m, Data List Item 14318n, and Data List 
Item 15318O. 
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(0077. The message flow diagram section 350 of FIG. 6 
illustrates a message flow diagram 380 including two mes 
sages. Specifically, upon receiving a resize message 385 indi 
cating a new display control size of 5, the server 360 again 
determines that 15 data list items remain for displaying in the 
display control 310 and that the threshold value remains at 
0.4, as indicated by processing decisions 361 and 362, respec 
tively. Based on the display control size received in the resize 
message 385, the server 360 calculates a ratio between the 
display control size and the total quantity of displayed items 
of 0.33, as indicated by processing decision363. Because the 
ratio is less than the threshold value of 0.4, as indicated by 
processing decision 364, the disclosed system determines 
that data should be sent from the server 360 to the client 370 
in virtual mode, as indicated by processing decision 365. 
Thus, the disclosed system sends a response message 386 
including data representing data list items 11 to 15 to the 
client 370 for display in the display control 310, as indicated 
by processing decision 372. 
0078. It should be appreciated that because the system is 
operating in virtual mode, the display control 310 does not 
need to determine which of the plurality of received data list 
items to display; rather, it displays each of the list data items 
it received from the server 360 in the message 386. It should 
be further appreciated that upon Switching from displaying 
the list items in non-virtual mode to displaying the list items 
in virtual mode, the disclosed system may delete the stored 
list items from the remote client 152. Alternatively, the dis 
closed system may continue to store previously sent list items 
and may treat any additional list items which are not stored as 
being sent based on a virtual mode of operation. In the 
embodiments illustrated in FIGS. 6 to 9, the system deletes or 
otherwise removes any data stored on the client 370 indicat 
ing data list items for display Such that upon entering virtual 
mode, the disclosed system sends each data list item to be 
displayed based on the size and position of the display control 
31 O. 

(0079 FIG. 7 illustrates the display control 310 after 
receiving an input from the operator using either the slider 
312 or the arrow buttons 314a and 314b. Specifically, the 
operator indicated a scroll upward input such that Data List 
Item 9 318i, Data List Item 10 318i, Data List Item 11 
318k, Data List Item 12 318i, and Data List Item 13 
318m are visible, as opposed to data list items 318k, 318l. 
318m, 318in, and 318o as in FIG. 6. The message flow diagram 
section 350 of FIG. 7 illustrates a message flow chart 380 
corresponding to the Scroll illustrated in the display control 
section 300. Specifically, upon receiving a scroll message 387 
from the client 370, the disclosed system determines that the 
total number of displayed items remains at 15, as indicated by 
processing decision361, that the threshold value remains 0.4. 
as indicated by processing decision362, that the ratio remains 
0.33, as indicated by processing decision 363, and that 
because the ratio remains less than the threshold value, the 
system continues to operate in virtual mode, as indicated by 
processing decisions 364 and 365. The server 360 responds to 
the Scroll message by sending an appropriate response mes 
sage 388 which includes data list items 9 and 10. It should be 
appreciated that because the system is operating in virtual 
mode, the server 360 determines that the client 370 did not 
receive items 9 and 10 in its most recently received message, 
and thus sends the missing items. The client 370 then displays 
the appropriate list items 9-13, as indicated by processing 
decision 372. 
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0080 FIG. 8 illustrates the display control 310 in the 
screen shot section 300 after the operator has deleted all but 3 
of the data list items 1-15 from the display control 310. 
Specifically, all of the data list items, with the exception of 
Data List Item 3318C, Data List Item 4318d, and Data 
List Item 5318e have been removed from the display con 
trol 310. It should be appreciated that the deleted data list 
items may be removed in any appropriate way, such as by 
selecting and deleting using a keyboard or mouse-type input 
device. In the illustrated embodiment, the operator did not 
resize the display control 310, resulting in empty space 319 
within the display control. Because the displayed data list 
items 318c, 318d, and 318e are entirely displayable within the 
display control 310, the display control 310 does not include 
a slider 312 in the slider bar 313, and the arrows 314a and 
314b are indicated as being non-selectable. 
I0081. The message flow diagram section 350 of FIG. 8 
illustrates a message flow diagram 380 beginning with the 
client 370 sending a delete data list items message 389. The 
delete data list items message 389 includes data indicating 
that list items 1, 2, and 6-15 are to be deleted. The message 
389 further includes data indicating a control size of 5 for 
display control 310. It should be appreciated that the control 
size exceeding the quantity of data list items results in the 
empty space 319 of the display control. In response to the 
delete data items message, the server 360 does not delete the 
appropriate items from the storage device 118. Rather, the 
server just causes the items displayed in the display control 
310 to reflect the deletion. It should be appreciated that in 
alternative embodiments, the server may delete the items 
from the storage device 118 upon receiving Such a delete data 
items message 389. 
0082 Based on the received message, the server deter 
mines that the total number of display items remaining (after 
deletion) is 3 items, as indicated by processing decision 361. 
The server 360 determines that the threshold value remains 
0.4, as indicated by processing decision 362. The server 360 
calculates a new ratio of 1.33, indicated by processing deci 
sion363, which represents the ratio of the display control size 
(5) to the total number of items to be displayed (3). Because 
the ratio exceeds the threshold value, as indicated by process 
ing decision364, the server determines that the display mode 
should be non-virtual, as indicated by processing decision 
365. The server therefore sends a message 390 to the client 
370 including data representing each of the remaining data 
list items—that is, data list items 3-5. The client 370 displays 
the list items 318c, 318d, and 318e in the display control, as 
indicated by processing decision 372. It should be appreci 
ated that the client 370 displays the items in non-virtual 
mode—that is, the client 370 handles determining which (if 
any) subset of the data list items to display. It should thus be 
appreciated that FIG. 8 illustrates an impact on the ratio 
caused by deletion of data list items from the total set of data 
list items. 

0083. It should be further appreciated that sending a mes 
sage from the client 370 to the server 360 which adds data list 
items to the overall set of data list items may have a similar 
impact. Specifically, if the reverse operation performed in 
FIG. 8 is performed (i.e., 12 data items are added to the set of 
data list items), the disclosed system would calculate a ratio 
of 5/15 or 0.33, which would be less than the threshold value 
of 0.4. As a result, the system would determine it should 
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operate in non-virtual mode, and would send only the data 
items which could be simultaneously displayed in the display 
control with a size of 5. 
I0084. The disclosed system may be used in conjunction 
with software which facilitates thin client implementations of 
the remote client 152. For example, the disclosed system may 
be used in conjunction with software which sends only dis 
play data to a remote client 152. The remote client 152 may 
not perform any processing; it may merely act as a remote 
monitor or terminal for displaying output and receiving input 
generated by the host device 100. 
I0085. The disclosed host device 100 may also enable the 
remote client 152 to act as a thick client. That is, the disclosed 
host device 100 may enable the remote client to send com 
mands directly to the storage device 118 and may rely on the 
remote client to perform most of the logic required to display 
the disclosed menu control. For example, the remote client 
152 may include software configured to determine whether 
the remote client 152 is operating in virtual or non-virtual 
mode, to determine which data items are required for display, 
and to generate appropriate request messages for sending to 
the host device 100. 
I0086) Regardless of whether the host system 100 enables 
an operator at a remote client 152 acting as a thin client or a 
thick client to interact with the host system 100 via a network 
140, the disclosed system enables an operator to remotely 
view a plurality of data list items using a display control 
which seamlessly determines whether to operate in virtual or 
non-virtual mode. Moreover, this determination may be made 
a plurality of times during the operator's browsing, naviga 
tion, and modification of the list items while remaining invis 
ible to the operator. It should thus be appreciated that the 
disclosed system enables efficient use of network resources 
wherein the efficiency is determined based on the capabilities 
of a remote display control. 
I0087. In summary, a system and methods for providing 
access to a plurality of list items including determining 
whether to display the list items in virtual mode by sending 
only the currently displayed items or in non-virtual mode by 
sending the full set of list items have been provided. It should 
be understood that various changes and modifications to the 
presently preferred embodiments described herein will be 
apparent to those skilled in the art. Such changes and modi 
fications can be made without departing from the spirit and 
Scope of the present Subject matter and without diminishing 
its intended advantages. It is therefore intended that such 
changes and modifications be covered by the appended 
claims. 

The invention is claimed as follows: 
1. A method of displaying a plurality of items at a remote 

location, the method comprising: 
storing a threshold value; 
storing the plurality of items; 
determining a quantity associated with the plurality of 

items; 
receiving a request for data representing the plurality of 

items from the remote location; 
determining a relationship value indicative of a relation 

ship between the a display control dimension and the 
quantity associated with the plurality of items; 

if the relationship value exceeds the threshold value, send 
ing the data representing the plurality of items to the 
remote location for display; and 
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if the relationship value does not exceed the threshold 
value, sending a Subset of the data representing the plu 
rality of items to the remote location for display. 

2. The method of claim 1, wherein the relationship value is 
a first relationship value, and which includes receiving data 
indicating a desired change in the quantity associated with the 
plurality of items and determining a second relationship value 
indicative of the relationship between the display control 
dimension and the changed quantity. 

3. The method of claim 2, wherein the data indicating a 
desired change in the quantity associated with the plurality of 
items includes data indicating an addition or a deletion of at 
least one item. 

4. The method of claim 1, wherein the threshold value is 
based, at least in part, on a set of hardware specifications of a 
machine at the remote location. 

5. The method of claim 4, wherein the set of hardware 
specifications includes at least one selected from the group 
consisting of a processor speed of the machine, a monitor 
size of the machine, and an amount of memory of the 
machine. 

6. The method of claim 1, wherein the threshold value is 
based, at least in part, on a network connection speed of a 
network. 

7. The method of claim 1, wherein determining the rela 
tionship value includes calculating a ratio between the display 
control dimension and the quantity associated with the plu 
rality of items. 

8. The method of claim 1, wherein the display control 
dimension reflects a quantity of items simultaneously dis 
playable by the display control. 

9. The method of claim 1, wherein the display control 
dimension reflects a quantity of pixels of a height of the 
display control. 

10. The method of claim 1, wherein the quantity associated 
with the plurality of items indicates a number of the plurality 
of items. 

11. The method of claim 1, wherein the quantity associated 
with the plurality of items indicates a storage size of the 
plurality of items in bytes. 

12. The method of claim 1, wherein the subset of the data 
is a first subset, and which includes, if the relationship value 
does not exceed the threshold, sending a second, different 
Subset of the data upon receiving data indicating a scroll 
input. 

13. The method of claim 1, wherein at least one of the items 
is associated with content data, and which includes, if the 
relationship value exceeds the threshold value, sending the 
data representative of the plurality of items and the associated 
content data to the remote location. 

14. The method of claim 1, wherein at least one of the items 
is associated with content data, and which includes, if the 
relationship value does not exceed the threshold value, send 
ing the Subset of the data representing the plurality of items 
and the content data associated with the items represented by 
the subset of the data to the remote location. 

15. The method of claim 1, which includes receiving the 
display control dimension from the remote location. 

16. The method of claim 1, wherein the request for data 
representing the plurality of items includes information about 
a display control, the information about the display control 
including information representative of the display control 
dimension. 
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17. A method of sending data for display at a destination, 
the method comprising: 

receiving from the destination a request for the data; 
determining a quantity indicative of the size of the data; 
determining a comparison ratio between the quantity 

indicative of the size of the data and a display control 
size; 

if the comparison ratio is in a first quantifiable relationship 
with a threshold ratio, sending a subset of the data to the 
destination for display; and 

if the comparison ratio is in a second quantifiable relation 
ship with the threshold ratio, sending the data to the 
destination for display. 

18. The method of claim 17, wherein the destination is a 
remote client device configured to display at least a Subset of 
the data. 

19. The method of claim 17, wherein the destination is a 
process executed by a local processor. 

20. The method of claim 17, wherein the destination is 
local Random Access Memory (RAM). 

21. The method of claim 17, wherein the first quantifiable 
relationship includes the comparison ratio exceeding the 
threshold ratio, and wherein the second quantifiable relation 
ship includes the comparison ratio not exceeding the thresh 
old ratio. 

22. The method of claim 17, wherein the first quantifiable 
relationship includes the comparison ratio not exceeding the 
threshold ratio, and wherein the second quantifiable relation 
ship includes the comparison ratio exceeding the threshold 
ratio. 

23. The method of claim 17, wherein the display control 
size reflects a quantity of items simultaneously displayable by 
the display control. 

24. The method of claim 17, wherein the display control 
size reflects a quantity of pixels of a height of the display 
control. 

25. The method of claim 17, wherein the quantity indica 
tive of the size of the data represents a number of data items 
of the data. 

26. The method of claim 17, wherein the quantity indica 
tive of the size of the data represents a storage size of the data 
in bytes. 

27. A system for sending data for display at a destination, 
the system comprising: 

at least one processor, and 
at least one memory device which stores a plurality of 

instructions which, when executed by the at least one 
processor, cause the at least one processor to operate 
with the at least one memory device to: 
receive from the destination a request for the data; 
determine a quantity indicative of the size of the data; 
determine a comparison ratio between the quantity 

indicative of the size of the data and a display control 
size; 

if the comparison ratio is in a first quantifiable relation 
ship with a threshold ratio, send a subset of the data to 
the destination for display; and 

if the comparison ratio is in a second quantifiable rela 
tionship with the threshold ratio, send the data to the 
destination for display. 

28. The system of claim 27, which includes at least one 
network interface device, wherein the destination is a remote 
client device, and wherein the at least one processor operates 
with the at least one memory device and the at least one 
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network interface device to receive the request for data and 
send the data to the destination for display via the at least one 
network interface device. 

29. The system of claim 27, wherein the destination is a 
local Software module operated by the at least one processor, 
and wherein the at least one processor operates with the at 
least one memory device and the at least one network inter 
face device to receive the request for data and send the data to 
the destination for display via an address/data bus. 

30. The system of claim 27, wherein the at least one 
memory device includes Random Access Memory (RAM), 
the destination is the RAM, and the at least one processor 
operates with the at least one memory device to receive the 
request for data and send the data to the destination for display 
via an address/data bus. 

31. The system of claim 27, wherein the first quantifiable 
relationship includes the comparison ratio exceeding the 
threshold ratio, and wherein the second quantifiable relation 
ship includes the comparison ratio not exceeding the thresh 
old ratio. 

32. The system of claim 27, wherein the first quantifiable 
relationship includes the comparison ratio not exceeding the 
threshold ratio, and wherein the second quantifiable relation 
ship includes the comparison ratio exceeding the threshold 
ratio. 

33. The system of claim 27, wherein the quantity indicative 
of the size of the data is a first quantity, and wherein the at least 
one processor is programmed to operate with the at least one 
memory device to receive a second quantity indicative of the 
size of the data indicating a change in the size of the data and 
determine the comparison ratio between the second quantity 
and the display control size. 
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34. A machine readable medium storing instructions struc 
tured to cause an apparatus to: 

receive from the destination a request for the data; 
determine a quantity indicative of the size of the data; 
determine a comparison ratio between the quantity 

indicative of the size of the data and a display control 
size; 

if the comparison ratio is in a first quantifiable relation 
ship with a threshold ratio, send a subset of the data to 
the destination for display; and 

if the comparison ratio is in a second quantifiable relation 
ship with the threshold ratio, send the data to the desti 
nation for display. 

35. The machine readable medium of claim34, wherein the 
first quantifiable relationship includes the comparison ratio 
exceeding the threshold ratio, and wherein the second quan 
tifiable relationship includes the comparison ratio not exceed 
ing the threshold ratio. 

36. The machine readable medium of claim34, wherein the 
first quantifiable relationship includes the comparison ratio 
not exceeding the threshold ratio, and wherein the second 
quantifiable relationship includes the comparison ratio 
exceeding the threshold ratio. 

37. The machine readable medium of claim34, wherein the 
quantity indicative of the size of the data is a first quantity, and 
wherein the instructions are structured to cause an apparatus 
to receive a second quantity indicative of the size of the data 
indicating a change in the size of the data and determine the 
comparison ratio between the second quantity and the display 
control size. 


